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TABLE 2.— Prof, John Winthrop's summary of his record of precipitation at Cambridge, Mass.

Mean quantities of rain, in inches and millesimals.
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a very active interest in meteorology. Franklin purchased in
England an 8-foot telescope and some other instruments for
Professor Winthrop, and the meager correspondence we have
deals largely with these matters. In one letter from Franklin
to Winthrop, appears this sentence: I thank you much for
the papers and accounts of damage done by lightning, which
you have favored me with.” Further than this there is noth-
ing of strictly meteorological interest.

GOVERNMENT METEOROLOGICAL WORK IN BRAZIL.!
By Prof. RoBERT DEC. WARD, Harvard University.
[ Continued from the Monthly Weather Review, August, 1908.]
THE DAILY WEATHER MAP AND FORECASTS.
The daily weather map published by the meteorological
section of the Navy Department is based on observations

1 Accompanied by Chart IX.

made at Greenwich noon (9" 07" a. m. Rio time) at about forty
stations. Most of these are the regular stations of the Navy
Department already referred to; some are under the control
of the Telegraph Department (e. g., the important one at
Curityba), and some are in neighboring foreign countries
(e. g., Cordoba, Rosario, Buenos Ayres, Mendoza, Montevideo,
and Asuncion). Several reports are missing each day. The
despatches are sent by telegraph, in cipher, and include pres-
sure, temperature, vapor tension, mean temperature of the
preceding day, cloudiness, wind direction, and wind velocity.
It is a serious lack not to have the amounts of precipitation
during the preceding twenty-four hours given. These data
would be more valuable even than the temperature and at
many, if not all, of the reporting stations rain gages are already
provided. The information regarding rainfall now included
in the daily despatches is limited to such vague generalized
statements as the following:
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July 13,1908. <«It rained at Sdo Paulo yesterday morning.”
«It rained during all of yesterday at Porto Alegre.”

July 14,1908. <« Itrained heavily at Paranagua yesterday.”
«« At Curityba it has rained since day before yesterday.”

The telegraphic despatches for the weather map are received
at the central office in the Navy Department Building in Rio
de Janeiro, every day between noon and 2 p. m. The map is
drawn at 1:30 or 2, even if the telegrams have not all been
received at that hour; it is reproduced by a mimeograph pro-
cess, and copies are displayed at a few public places in Rio,
and are also sent to the principal government offices. As
most of the stations are immediately on the coast, the maps
present a singularly incomplete appearance (see Chart IX),
the isobars (usually drawn for intervals of 1 millimeter) being
close together along the seaboard. At present the maps are
very unsatisfactory. The forecasts relate only to Rio de
Janeiro itself, and are very brief. No reference is made to
temperature, as the temperature changes are slight in this

region. Some of the forecasts during the writer’s stay in Rio
were as follows:

July 18. <« Changeable weather; variable winds.”

July 14. “Weather changeable from fine to unsettled;
southerly winds.”

July 15. “Fine weather; normal winds.”

July 17. < Weather changeable; variable winds.”

An examination of the maps for a week of winter weather
(July 13-18, 1908) shows that for most of the coast the pres-
sure conditions varied very little from day to day, as is to be
expected, especially in the northern sections. The whole
range of pressure during this period, as shown on the maps,
was between 7569 and 772 millimeters. A fairly heavy rain at
Rio de Janeiro on July 16-18, 1908, which caused some trouble
with washouts in parts of the city, furnished a good opportu-
nity to see what general weather map features preceded and
accompanied this storm.

At Rio de Janeiro the pressure rose from July 14 to 18, the
noon barometer readings on these five days, as given on the
daily weather map, being, respectively, 765.76, 766.38, 766.91,
769.31, and 772.26 millimeters. The writer’s barograph curve
showed this rise very clearly, the diurnal variation of the ba-
rometer being still fairly regular, and the reading being higher
at 10 a. m. on the 18th than at any other time during two
weeks spent in Rio. On July 15 the map showed a moderate
and poorly-defined low, pressure 763-765 millimeters, between
Florianopolis and Porto Alegre, some distance southwest of
Rio, with rain at Santos that morning. Paranagua reported
fresh southwest winds the preceding afternoon, with rain on
the morning of the 15th (see Chart IX). On July 16 the
pressure at Rio had risen, as already noted, and the low was
centered somewhere to the westward of Rio, but the observa-
tions were too. few to make it possible to locate the center any
more definitely. At Rio the pressure had risen to 766.91 mil-
limeters and the wind at 9:07 a. m., local time, was northwest,
force 8. Santos reported rain with fresh southerly winds, and
Paranagua had rain with southeast winds. The forecast for
Rio was “ Stormy weather, rain at intervals; southerly winds."
Rain began at Rio on the afternoon of the 16th. On July 17
the low had moved somewhat north of east, and the map located
it as perhaps 200 to 300 miles northwest of Rio. Santos re-
ported rain during the 16th. The forecast was “ Changeable
weather; variable winds.” On the 18th Rio had the highest
pressure, 772.26 millimeters. The observations were too few
to make it possible to say definitely what had become of the
low center, but it seems probable that the storm gradually
filled up and disappeared, or else past off eastward to the
ocean. The forecast was for «“ Weather tending to improve,”
and on the night of the 18th it cleared off. It appears from
these maps, that the rain of July 16-18 at Rio came in con-
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nection with & weak cyclonic area, and that this area did not
make itself felt much nearer the equator than the latitude of
Rio itself.

From the point of view of weather forecasting it appears
that it would be highly desirable for the Brazilian Government
(1) to increase considerably the number of stations in the
southern states of Brazil, and also the number of cooperating
stations in Argentina and in Uruguay; (2) to have the amounts
of rainfall during the past twenty-four hours included in the
daily telegraphic dispatches sent to Rio, since the amount of
rainfall is more important than the temperature for most of
Brazil; (3) to dispense with the daily telegraphic dispatches
from the northern stations, such as Para, Natal, Pernambuco,
ete., at least until there are more observers in the southern
sections and in the interior. The northern States have very
different weather and climatic conditions from the southern,
and the critical district for forecasting purposes is that from
Bahia or Victoria to the south. (4) To inaugurate a general
system of weather forecasts, based on a larger number of sta-
tions, so as to include a larger area of the country, and to
take up such important matters as, e. g., the prediction of
frost for the coffee districts of Sio Paulo and other sections.
It should certainly be stated in this connection that the officials
of the meteorological department of the Brazilian Navy are
fully awake to these needs and are doing all in their power to
extend and to improve their service.

INSTRUMENTAL EQUIPMENT AT CURITYBA.

Under the control of the officials of the Telegraph Depart-
ment, there are now in operation at Curityba, Quixeramobim,
and Catiteté, three meteorographs, designed by Theorell and
manufactured by Sorensen in Sweden, which record the prin-
cipal weather elements mechanically every fifteen minutes.
These instruments are reported to be working very well. The
results for Curityba have recently been published. Dr. Os-
wald Weber,® the observer at Quixeramobim, has recently
published the results at his station for a ten-year period. At
Caiteté the meteorograph has but recently been put into
operation. Itis proposed to set up shortly a fourth instrument
of similar pattern, on the island of Fernando Noronah, off the
coast of Brazil,

The writer made & special trip in order to see the meteoro-
graph at Curityba (lat. 25° 25’ 50" 8.; long. 49° 15°40” W.),in
the State of Parana. This instrument is placed in a small
house on the grounds of an estate outside the city (Chacara
Capanema), at an altitude of 908 meters above sea lovel. It
is in charge of Dr. Francisco Siegel, department inspector of
government telegraphs. Every quarter of an hour (96 times
daily) electrical contacts are made mechanically, and the read-
ings of the mercurial barometer (siphon pattern), wet and dry-
bulb thermometers, wind direction and wind velocity are re-
corded in print on a roll of paper, together with the date
and hour of observation. This meteorograph is a complicated
piece of machinery, but the writer was assured that it does its
work very satisfactorily and with great accuracy. Check read-
ings of the instruments are made by eye several times daily.
In addition to the records kept by the meteorograph, readings
are made of the following instruments: rain-gages (two pat-
terns, self-registering); Campbell-Stokes sunshine recorder;
black-bulb thermometers in vacuo; evaporation gage (weigh-
ing); ozonometer; soil thermometers; maximum and minimum
thermometers. A record of cloudiness (three times daily) is
also kept. The mercurial barometer is by Sorensen of Stock-
holm; most of the other instruments were made by Negretti
and Zambra. The exposure is fairly good, but the wind ve-
locity is interfered with by some eucalyptus trees which are
growing up near by, and it is proposed to build a new house
for the meteorograph in a better location, and to move the

*Oswald Benno Weber. Das Observatorium erster Ordnung zu
Quixzeramobim. Met. Zeitsch. Apr., 1908, 25:162-167.
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other instruments as well. The Telegraph Department has
recently published a summary for the Curityba station, cover-
ing a period of twenty-three years, May, 1884-December, 1907,
and giving very fully the results of the observations at this
important place. For length and completeness of record, and
importance of location, this Curityba summary easily stands
first in Brazilian climatology.
THE METEOROLOGICAL SERVICE OF SAO PAULO.

The first organized meteorological service in Brazil, and
one which has become well known by reason of its good work,
was that inaugurated by Prof. Alberto Loefgren in the State
of Sdo Paulo in the year 1887, under the able direction of Dr.
Orville A. Derby, then head of the Commissio Gieographica e
Geologica de Sio Paulo, and now chief of the Brazilian Geo-
logical and Mineralogical Service.

From the beginning of this service in 1887, when there were
but two stations, the number of observers increased to nearly
fifty in 1901, giving Sdo Paulo the distinction of having the
greatest number of meteorological observers in a given area
of any South American country. The observers, chiefly
teachers, engineers, and telegraph officials, are paid according
to the order of their stations, from $8 to $12 a month, the
State government having been liberal in its appropriations of
money for the maintenance of the service. Observations are
made at 7 a. m., 2 and 9 p. m., and about one-half of the sta-
tions are equipped with self-recording instruments.

The annual meteorological publications of the Sio Paulo
Commission (Seccio Meteorologica. Dados Climatologicos,
1887-1903) have been notable because of their completeness.
The first rainfall map of Sio Paulo was published in the vol-
ume for 1901. In 1902 the meteorological service was reor-
ganized under J. N. Belfort Mattos, and in 1904 the work was
put under the Department of Agriculture, Commerce, and
Public Works. The annual volumes for 1904 and 1905 have
not yet been issued. Beginning with the year 1906 the Bole-
tim, published quarterly, replaced the annual volume. Num-
bers 18-21, 1906, and Series 2a, Numbers 1-3, 1907, have
appeared. These bulletins give the data for all the stations;
a map for each month, showing isobars, isotherms, rainfall,
cloudiness, wind, ete.; and also contain views of some of the
meteorological stations. The latest Boletim (Series 2a, Num-
ber 2, 1907) contains data for thirty-seven stations. Bulletin
3 of the second series is a special publication prepared for the
National Exposition at Rio de Janeiro (1908), containing an
historical summary of the Sio Paulo meteorological service,
and a brief account by J. N. Belfort Mattos, of the climatology
of S@o Paulo, with January, July, and mean annual isobars, iso-
therms, rainfall, and cloudiness.® A daily forecast is made at
the central station in the city of Sao Paulo for the State of Sio
Paulo,but no mapisissued. About thirty stations report daily,
by telegraph, their Greenwich noon observations. This number
includes several stations outside of the State of Sio Paulo.

THE METEOROLOGICAL SERVICE OF MINAS GERAES,

The Geographical and Geological Commission of the State of
Minas Gteraes has organized a meteorological service on a very
much smaller scale than that of Sio Paulo, and has published
certain Boletims on the climate of stations in that province.

This article is not concerned with publications on Brazilian
meteorology and climatology other than those issued officially
by Government departments, but mention may very properly
be made of the numerous contributions of the late Prof. F. M.
Draenert, formerly of the Agricultural College at Uberaba
(Minas Geraes). His «“O Clima do Brésil” (Rio de Janeiro,
1896), in reality a text-book of meteorology and climatology,
is especially deserving of mention. Dr. E. L. Voss,* has also

3In 1905 there was issued a previous publication by the same author,
entitled Breve Noticia sobre o Clima de Sio Paulo.

+ Beitréige zur Klimatologle der siidlichen Staaten von Brasilien.
Mitth., Ergéinzungsheft 145, 1904.
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published an important monograph, which presents the results
of observations in the State of Sdo Paulo from 1887. Refer-
ences to the other publications on Brazilian climatology may
be found in the bibliographies.

The writer is greatly indebted to Dr. O. A. Derby, Chief of
the Mineralogieal and Geological Service of Brazil, for assist-
ance in collecting the above facts.

NOTES FROM THE WEATHER BUREAU LIBRARY.
By C. FiTzuuGH TALMAN, Librarian.
THE SAMOA OBSERVATORY.

The Royal Society of Sciences of Gottingen has just pub-
lished an extensive history and description of the geophysical
observatory that it has maintained at Apia, Samoa, since the
summer of 1902.' Several charts and photographs accompany
this publication. Originally established for a period of only
fifteen months, chiefly with a view to obfaining seismological
and magnetic observations synchronous with the observations
of the German South Polar Expedition, the observatory soon
proved to be so valuable that means were found to prolong
its life for a further period of five years, and it now seems
likely to be made a permanent institution. From the be-
ginning the necessary funds have been provided, half by the
German Imperial Government and half by the Prussian
Ministry of Education. (See figs. 1 and 2.)

The work of the institution is described under four heads:
Terrestrial magnetism, seismology, atmospheric electricity and
meteorology. The meteorological equipment includes, be-
sides all the ordinary self-recording instruments, a complete
outfit for kite-flying, and many successful kite flights have
been carried out.

The observatory is the headquarters of a network of thirty
climatologocal stations in Samoa; and if the plans of its former
director, Doctor Linke, are carried out, it will ultimately be-
come the center of a system of stations extending over all the
South Sea Islands from the equator to latitude 35° south.

OBSERVATIONS AT CAPE SPARTEL, MOROCCO.

The best meteorological station in Morocco is said to be
that maintained in connection with Lloyd’s signal station at
Cape Spartel. The observations made there were first brought
to the attention of the meteorological world by Prof. Theo-
bald Fischer, in his discussion of all the available climatologi-
cal data for Morocco (““ Zur Klimatologie von Marokko ) in
Zeitschrift der Gesellschaft fiir Erdkunde zu Berlin, Band
XXXV, 1900. The station has been in operation since Jan-
uary, 1894, but the results of observations, tho published in a
yearly table by Lloyd’s, have scarcely yet found their way into
the scientific libraries. We are glad, therefore, to see a résumé
of the observations for 1907 published in the September, 1908,
number of Das Wetter (Berlin).

The climate of the Morocean coast is now pretty well known,
observations having been maintained for several years at
Mogador, Saffi, Casablanca, Rabat, Tangier, and, as just noted,
at Cape Spartel. The interior, however, with the exception
of the town of Morocco (Marrakesh), remains almost wholly
unknown to the climatologist.

THE MORNING ROUTINE AT A GERMAN WEATHER STATION.

Under the title “Ein Vormittag an einer Wetterdienststelle,”
0. Freybe, in the September number of the Das Wetter, de-
scribes in graphic detail the routine of an average morning at
one of the stations of the new Public Weather Service of Ger-
many, viz: the station at Weilburg—from the arrival of the
female assistant, to begin her ¢ hausmiitterlichen Geschafte ™

1 Ergebnisse der Arbeiten des Samoa-Observatoriums der Kniglichen
Gresellschaft der Wissenschaften zu Goéttingen. 1. Das Samoa-Observa-
torium, von Hermann Wagner. Berlin, 1906. (Abhandlungen der K&nig-
lichen Gesellschaft der Wissenschaften zu Gottingen. Mathematisch-
physikalische Klasse. Neue Folge Band VII. Nro. 1.)



